Site-specific histopathology features have been reported for acral, auricular, flexural, and genital melanocytic nevi, however, to the best of our knowledge, site-and sex-specific histology of dysplastic nevi on the lower leg (between knee and ankle) of women (DN-LW) has not been reported. In this retrospective histopathology study, we compared DN-LW (N = 42) with appropriate control groups of (1) DN of the lower leg of men (N = 20; DN-LM), (2) DN from the back of women (N = 20), (3) common nevi of the lower leg of women (N = 40), and (4) levels 1-2 superficial spreading melanoma of the lower leg of women (N = 20). Compared with dysplastic nevi on the back, DN-LW were smaller in diameter and exhibited a significantly higher score for pagetoid spread (P , 0.05). DN-LW compared with DN-LM showed sex-specific differences with (1) pagetoid spread (P , 0.05), (2) cytologic atypia (P , 0.05), (3) presence of large melanocytes (P , 0.05), and (4) band-like pigmentation in the dermis underlying the nevus (54% in DN-LW vs. 15% in DN-LM). As with other body sites, the dermatopathologist should be aware that dysplastic nevi occurring on the lower leg in women have site-and sex-specific features. Knowing this profile may lower the risk of misdiagnosing DN-LW and melanoma of the lower leg of women.
INTRODUCTION
In many textbooks of dermatopathology, the criteria between early malignant melanoma and severe dysplastic melanocytic nevi show an overlap. 1, 2 Difficulties arise in discriminating dysplastic nevus (DN) from melanoma (MM) histologically due to the various morphologic and site-specific features which may show some overlap between the 2 entities. Reported case series have described the specific features of melanocytic nevi of anatomic sites including acral, auricular, flexural, and genital areas. 2, 3 However, one body site that can cause histopathologic dilemmas is the lower leg and, to the best of our knowledge, this has not been adequately studied. The lower leg is the commonest site for women to develop superficial spreading MM, 4 so for the dermatopathologist distinguishing DN from level 1 to 2 superficial spreading MM is an important daily challenge. When the dermatopathologist is unable to exclude early MM in an atypical lesion, the lesion is sometimes unnecessarily widely excised as if it were MM.
In this retrospective histopathology study, dysplastic nevus of the lower leg of women (DN-LW) was compared with (1) dysplastic nevus of the lower leg of men (DN-LM), (2) dysplastic nevus from the back of women (DN-BW), (3) common nevus of the lower leg of women (CN-LW), and (4) early superficial spreading MM of the lower leg of women (MM-LW). The aim was to assess if DN-LW showed site-and sex-specific characteristics. A secondary outcome was to define the relative significance of usually applied histologic criteria to discriminate DN and MM on the lower legs of women.
MATERIALS AND METHODS
The database of the Department of Dermatology, University of Regensburg, Germany, was scanned over a 3-year period 2004-2006 for the diagnosis ''melanocytic nevus, lower leg'' as defined between knee and ankle. Spitz nevus, blue nevus, intradermal nevus, and unclassified lesions were excluded. Lesions required negative surgical margins.
DN was defined as a nevus with gross architectural and/or cytologic disorder as established by 3 expert dermatopathologists (B.C., T.V., M.L.), first independently from each other and then in consensus conferences.
A specific subgroup, DN of the lower leg in women (DN-LW), was identified. Comparator groups were also identified and comprised (1) DN-BW, (2) CN-LW, (3) levels 1-2 superficial spreading MM-LW, and (4) DN-LM. The lower age limit to define adults was 21 years.
The analyses and final diagnoses were based on a list of criteria that were defined before the study (Table 1) . 5 Each investigator assigned predefined scores for each of the individual features. In the conferences, the scores were discussed and the consensus scores were established. The scoring system was calibrated by producing a set of reference lesions representing various scores. This set was then used during the expert evaluations. The same scoring system was applied for the analysis of the control groups.
Statistical Analysis
The SPSS 13.0 software package was used to analyze the basic statistical features, mean score values, and 95% confidence intervals of the means were established. Differences of the means were subject to nonparametric testing using the Mann-Whitney U test. Results were considered to be significant, if a P # 0.05 was obtained.
RESULTS
The database identified 996 melanocytic nevi of the lower leg following the specific exclusions as listed above. These were predominantly junctional benign melanocytic nevi. Site-specific features of melanocytic lesions in women were assessed by comparing 42 DN-LW with common nevi of the same site (N = 40), DN-BW (N = 20), and MM-LW (N = 20). Comparison of DN-LM (N = 20) and DN-LW (N = 42) provided information regarding sex-specific differences. The age range was 21-60 years, similar in all groups.
The histologic differences are summarized in Tables  2 and 3. CN-LW and DN-LW were similar with regards to size, presence of elastosis, maturation, and bridging between rete. As expected, differences in symmetry, circumscription, cytologic atypia, and presence of large melanocytes were seen, consistent with the definition of DN. Pagetoid spread was observed in approximately half of the DN-LW, and was severe in one-third. Fibroplasia was frequent in DN-LW and was usually focal rather than diffuse. A characteristic dermal pigment band was observed below approximately half of the dysplastic nevi, but not seen in common nevi.
Compared with DN-BW, DN-LW were significantly smaller (4.99 vs. 2.8 mm) and were more likely to show pagetoid spread (P , 0.05).
The major characteristics of ''male'' dysplastic nevi (DN-LM) were a predominantly compound architecture and little or no pagetoid spread. By comparison, the pattern for ''female'' dysplastic nevi (DN-LW) was characterized by predominantly junctional architecture, prominent pagetoid spread, and the presence of dermal pigment deposits below the nevus. Lack of maturation 0 (absent) 1 (present) Bridging of rete ridges 0 (absent) 1 (present) Elastosis 0 (absent) 1 (present) *Okun definition: ''a neoplasm is considered to show poorly defined lateral borders if there are significant intervals between individual tumor cells, and between groups of tumor cells, at the lateral perimeter, and/or decreasing density of aggregation of individual cells as the lateral perimeter is approached''. 5 †Moderate: average number #5, severe: average number .5 in 3 consecutive sections analyzed. Because the delineation of levels 1-2 superficial spreading MM versus DN is also a question of the observers' thresholds, a set of MM was added as a control and to define the features that finally made the distinction. The main difference was that MM-LW were larger (mean size 4.28 mm) than DN-LW (mean size 2.8 mm). MM-LW also showed more severe cytologic atypia (65%) compared with DN-LW (14.28%) and more large melanocytes (80%) compared with DN-LW (47.6%). Both MM-LW and DN-LW showed pigment deposits in the underlying dermis. Elastosis was seen in less than 30% of MM-LW and DN-LW specimens and was not a useful distinguishing feature. Moreover, most MM-LW were not confined to the junction but infiltrated the dermis.
In summary, it emerged that a lesion larger than 4 mm with large atypical individual cells was more likely to be diagnosed as MM. Pagetoid spread was a rather weak discriminator in small (,3 mm), predominantly junctional lesions where it seemed to not be strongly linked to malignancy.
DISCUSSION
As with melanocytic nevi located on acral, auricular, flexural, and genital sites, this study has shown dysplastic nevi on the lower legs of women also have site-specific features and, additionally, sex-specific differences.
Melanocytic nevi of the palms and soles may exhibit elongation of rete ridges and continuous proliferation of melanocytes at the dermal-epidermal junction. Single or nested melanocytes may be scattered throughout the epidermis including the spinous, granular, and cornfied layers. There may be poor or absent lateral circumscription. 6, 7 Nevi of the genitalia (vulva and perineum) may show wide lateral extension. There may be considerable variation in the size and shape of melanocytic nests, with confluence of melanocytic nests. Melanocytes may be seen in epithelial structures of adnexae and epidermal melanocytes may show cytologic atypia. Such genital nevi have been called ''atypical melanocytic nevi of the genitalia.'' [8] [9] [10] Nevi located on flexural sites (axilla, umbilicus, inguinal creases, pubis, scrotum, and perianal area) can show features similar to melanocytic nevi of the genital skin. In one series of young patients who had flexural nevi excised for mostly cosmetic reasons, large irregular poorly cohesive but confluent nests of melanocytes were seen at the dermoepidermal junction, and often involved adnexal epithelial structures. Some degree of fibroplasia was commonly seen in the dermis. 11 In auricular and periauricular melanocytic nevi excised for a variety of reasons, many histologic features traditionally associated with MM have been noted. A common feature is irregularity of the nesting pattern of melanocytes at the dermoepidermal junction with variability in size and shape, with nests even between rete ridges. Moderate to severe cytological atypia consisted of large melanocytes with pale finely granular cytoplasm. Melanocytes were also dyscohesive and showed pagetoid spread into the epidermis. However, mitotic figures and apoptotic melanocytes were not seen. 12, 13 The cause of site-specific variation in the histologic features of melanocytic lesions is not known but suggestions have included external factors including ultraviolet exposure and pressure, and intrinsic factors such as age and hormonal influences. 8, 10, 14, 15 In a recent study of melanocytic nevi of the ankle, 4 lesion types were identified-benign melanocytic nevi, dysplastic nevi, MM, and melanocytic nevi of the ankle with atypical features. This latter group was most commonly seen in women, were small (average diameter 3.0 mm) and showing severe architectural disorder, prominent single-cell proliferation, and lack of circumscription. The majority showed mild cytological atypia. On follow-up, these lesions had a benign course. 16 This group shows some similarity to the DN-LW, although dysplastic nevi had been specifically separated off.
In this study of melanocytic lesions of the lower leg, a set of histopathology features has been presented specifically distinguishing DN in women from other melanocytic lesions on this location. DN-LW showed significant differences from DN-BW and from the DN-LM suggesting that this is another special situation. DN-LW were predominantly junctional with prominent pagetoid spread and a dermal pigment band, compared with those in men which were compound nevi with little or no pagetoid spread or pigment band. DN-LW were smaller and more likely to show pagetoid spread than those on the back. Such common features in DN of the lower leg make distinction from early MM in this site in women difficult as there is considerable overlap. Elastosis, a marker of chronic sun damage, was seen in less than 30% of CN-LW, DN-LW, and MM-LW specimens and was not a distinguishing feature. This is consistent with the current theory that MM in usually protected sites such as the back, result from acute rather than chronic sun damage. 17 In addition, the age range was similar in all groups, with MM occurring as young as 25 years. So patient age was also not helpful to distinguish between MM and DN. However, one useful clue that has emerged from this study is lesion size. In addition to assessing the usual histological features, an assessment of diameter may provide additional information aiding diagnosis. A large histologically atypical melanocytic lesion on the lower leg of a woman is more likely to be a MM than a DN.
